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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is eligible 
for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has 
been timely paid, the finality of the previous Office action has been withdrawn pursuant to 37 
CFR 1.114. Applicant's submission filed on 14 February 2007 has been entered. 

Response to Arguments 

Applicant's arguments filed on 14 February 2007 have been fully considered but they are 
not persuasive. 

The examiner notes that applicant has amended the claims so as to further define over 
the cited prior art, and has also provided additional argument to support the claims. In the first 
paragraph on page 10 of the remarks, applicant alleges that the combination of Keskar and 
Dorst does not anticipate the applicant's claims because neither Keskar nor Dorst teaches an 
interface circuit having a second bus interface unit to communicate on the system bus. The 
examiner does not agree with the applicant's assertion. Referring to Keskar, Fig. 2, Keskar 
clearly teaches a processor [execution unit 24] having a first bus interface unit [BIU 26] to 
communicate on a system bus [address, data, and control signals], and an interface circuit 
[memory interface 66] having a second bus interface unit [high speed interface 64] to 
communicate on the system bus. 

The applicant also alleges that neither Keskar nor Dorst teaches a processor configured 
to operate at a first data rate in response to a first clock signal and the interface circuit 
configured to operate at a second data rate in response to a second clock signal. Applicant 
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alleges that Keskar and Dorst are silent as to the two claimed clock signals. The examiner 
respectfully disagrees with the applicant's assertion. Keskar clearly teaches that the execution 
operates at one speed, while the memory interface operates at a second speed which is 
typically slower than the processor speed [col. 3, lines 55-59]. Based on other parts of the 
disclosure, it is clear that clock speeds are in view [col. 5, lines 33-42, fast processor clock 
speed and slower memory clock speed]. In light of this, the applicant's amendments are not 
sufficient to define over the combination of Keskar and Dorst, and the examiner maintains the 
grounds of rejection presented in the previous office action. 

Regarding claim 3, Keskar clearly teaches that the SDRAM clock signal (i.e. the "second 
clock signal") is generated in response to the processor clock signal (i.e. the "first clock signal") 
[col. 20, lines 15-19, processor clock divided down to produce the memory clock]. Moreover, 
Keskar clearly teaches that the memory interface (i.e. the "interface circuit") operates at the 
speed of the SDRAM memory [col. 3, lines 55-59]. 

Regarding claim 13, the examiner's reference to a "missing element" is based not on the 
applicant's claims or disclosure, but on Ghaffari's disclosure. Ghaffari broadly teaches that a 
DMA engine "waits" until the system is ready for a DMA transaction, but is silent as to the 
mechanics of how the wait function would be implemented. In light of Tanaka's teaching 
regarding the implementation of a status bit that is set when a DMA operation completes, the 
examiner submits that one of ordinary skill in the art would have readily observed the 
applicability of Tanaka's implementation to the wait function of Ghaffari. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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Claims 16-20 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant regards 
as the invention. 

Regarding claim 16, the claim recites that the lower bound register is set "depending on 
whether said apparatus is performing the read/write operation to/from said first memory". It is 
unclear whether the applicant intends to claim that the lower bound register is set depending on 
whether any operation is performed at all (read or write), or if the applicant intends to claim that 
the lower bound register is set to a value corresponding to a read operation or a write operation. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over Dorst, U.S. 

Patent No. 6,941,416 B2, in view of Keskaret al., U.S. Patent No. 6,366,989 B1. 
Regarding claim 1, Dorst teaches an apparatus comprising: 
a memory having a plurality of banks coupled to a memory controller configured to 

precharge and close all of said plurality of banks prior to a refresh cycle being performed [col. 8, 

lines 18-28]. 

Dorst does not teach an interface circuit with a state machine for converting data 
received at a first data rate to a second data rate. 
Keskar teaches an apparatus comprising: 
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a processor configured to operate at a first data rate response to a first clock signal [Fig. 
2, execution unit 24, col. 5, lines 33-42, fast processor clock], and having a first bus interface 
unit [BIU 26] to communicate on a system bus [address/data/control lines 68/70/72]; 

an interface circuit [Fig. 2, memory interface 66 a.k.a. "low speed interface"] having a 
state machine and a second bus interface unit [Fig. 2, high speed interface 64] to 
communicate on said system bus, said interface circuit being configured to operate at a 
second data rate in response to a second clock signal [col. 3, lines 55-59, col. 5, lines 33-42, 
slower memory clock], and convert data received from said processor over a system bus from 
said first data rate to said second data rate [col. 1, line 64-67, col. 5, lines 33-42, col. 22, lines 
16-20], 

It would have been obvious to one of ordinary skill in the art to combine the teachings of 
Dorst and Keskar by modifying Dorst to implement the low/high speed memory interface of 
Keskar. Both Dorst and Keskar are directed towards memory interfaces for synchronous 
dynamic random access memories. The teachings of Keskar would improve the system of 
Dorst by providing a way to reduce the latency between the CPU and the memories, thus 
improving overall system performance [Keskar, col. 2, lines 1-14]. 

Regarding claim 2, it would have been obvious to one of ordinary skill in the art to 
generate the clocks independently as a matter of design choice. 

Regarding claim 3, Keskar teaches that the second clock signal is generated in 
response to the first clock signal [col. 20, lines 15-19]. 

Regarding claim 4, Keskar teaches that the state machine is configured to control the 
conversion between the first and second data rate. 

Regarding claim 5, Dorst teaches that the memory controller provides paging to the 
memory [col. 8, lines 3-4], 
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Regarding claim 6, Dorst teaches that the processor may comprise a memory controller 
[Fig. 2], wherein the memory controller is capable of communicating with an SDRAM memory 
and CSI memory [Fig. 4 and 5]. 

Regarding claim 7, it would have been obvious to one of ordinary skill in the art to utilize 
a bi-directional FIFO to transfer data between the circuits as a matter of design choice. FIFOs 
are frequently used in the art to buffer data between digital circuits. 

Regarding claim 9, Dorst teaches that the memory controller is configured to minimize 
access requests to the memory. The paging scheme of Dorst allows an SDRAM transaction 
without first having to activate the row based on a previous transfer [col. 8, lines 6-9]. 

Regarding claims 10 and 1 1 , Keskar/Dorst teaches the apparatus of claim 1 . 
Keskar/Dorst also teaches the method implemented by the claimed apparatus, and the 
apparatus with means to achieve the functionality of the claimed apparatus. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dorst/Keskar as 
applied to claims 1-11 above, and further in view of Ghaffari, U.S. Patent No. 7,130,932 B1. 

Regarding claim 12, Keskar/Dorst does not teach a DMA engine. 

Ghaffari teaches a DMA engine that waits until the system is ready for a DMA 
transaction [col. 10, lines 23-39]. 

It would have been obvious to one of ordinary skill in the art to combine the teachings of 
Keskar/Dorst with Ghaffari by implementing the DMA engine of Ghaffari in the system of 
Keskar/Dorst. DMA provides the advantage of being able to transfer data from memory to other 
devices without processor involvement, thus freeing host resources for other uses [Ghaffari, col. 
2, lines 5-14]. 
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Claims 13, 14, and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dorst/Keskar/Ghaffari as applied to claim 12 above, and further in view of Cheng et al., U.S. 
Patent No. 6,606,689 B1. 

Regarding claims 13 and 14, Dorst/Keskar/Ghaffari does not teach a completion bit. 

Cheng teaches a system with a DMA controller that employs a busy bit. The busy bit is 
set when a DMA transaction is occurring, and cleared when it is completed [col. 12, lines 63-67]. 

It would have been obvious to one of ordinary skill in the art to combine the teachings of 
Keskar/Dorst/Ghaffari and Cheng by implementing the DMA control register with a busy bit as 
taught by Cheng. Although Keskar/Dorst/Ghaffari generally teaches waiting for a DMA ready 
state, none of the disclosures teach a specific implementation for how such a ready state would 
be verified. In light of the silence of the disclosures as to how to implement a waiting function, 
and in light of Cheng's teaching of a busy bit which provides such a capability, it would have 
been obvious to one of ordinary skill in the art to modify the combination in light of Cheng's 
teaching. 

Regarding claim 21, Cheng further teaches that the control register implements a bit that 
specifies the direction of the DMA transfer [col. 12, lines 59-61]. 

Allowable Subject Matter 

Claim 15 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 



Application/Control Number: 10/733,751 
Art Unit: 2115 



Page 8 



Conclusion 



Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Ji H. Bae whose telephone number is 571-272-7181. The examiner can 
normally be reached on Monday-Friday, 10 am to 6:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Lee can be reached on 571-272-3667. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Ji H. Bae 

Patent Examiner /^^\^\ ^ 

Art Unit 21 15 / /\ I 
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